MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
PERMITING AND COMPLIANCE DIVISION
WASTE MANAGEMENT SECTION
PO BOX 200901
HELENA, MT 59620-0901
Phone: (406) 444-5300
Fax: (406) 444-1374

GENERAL GUI DELI NES FOR THE OPERATION OF A SO L TREATMENT FACILITY TO
Bl OREMEDI ATE PETRCLEUM CONTAM NATED SO LS FROM MULTI PLE SOURCE Sl TES
AND SUMP SCOLI DS FROM VEHI CLE SERVI CE SHOPS AND CAR WASHES.

In an effort to provide |Iegal and environmentally sound nmechani snms for the
remedi ati on of contam nated soils frommultiple sources, the Waste Managenent
Section (WVMB) has prepared the follow ng guidelines for the operation of a Solid
Wast e Managenent System Soil Treatnment Facility. The Soil Treatment Facility
(STF) must be approved by the WMS t hrough an application procedure to |icense
the facility. The license application review process includes a 30-day public
coment period, and the preparation of either an Environnmental Assessnment or an
Envi ronnental |npact Statenent. STF' s can be licensed as a free standing solid
waste operation, or as a conponent to an existing licensed Class Il Solid Waste
Landfill.

Section 75-10-221(1), Mntana Code Annotated (MCA), states that "No person may
di spose of solid waste or operate a solid waste managenent systemw thout a
license fromthe departnment”. Section 75-10-115, MCA, requires that fees be
collected to apply for a solid waste managenent system and for the annual
license to operate a solid waste managenment system

Cont ami nated soils and sunp solids fromvehicle service centers and car washes
that are not RCRA |isted or characteristic hazardous waste, are regarded as
Goup Il solid waste. Storage, treatnent, recycling, recovery or disposal of
solid wastes are regarded as solid waste nmanagenent systens and are therefore
required to be licensed by the State of Montana. The agency directed to |icense
solid waste nanagenent systenms is the Montana Departnent of Environnmental
Quality, Permtting and Conpliance Division, Waste Managenent Section. Soil
Treatment Facility license applications can be obtained fromthe Waste
Managenment Section at 1520 E. 6th Ave., P.QO Box 200901, Hel ena, Mntana 59620-
0901. (406-444-5300)

Addi tional guidelines for licensing and operating a Solid Waste Managenent
System (SWVB) Soil Treatnent Facility are specified in the SWMS Soil Treat nent
Facility license application, the Solid Waste Managenment Act (Section 75-10-201,
et seq., MCA), and Title 17, Chapter 50 of the Admi nistrative Rules of Mntana
(ARM. Oher requirenents may be inposed by the Departnent, if necessitated by
the site-specific characteristics of the proposed facility.

Thermal soil treatnent facilities will be required to obtain the necessary
Permtting and Conpliance Division pernmts (406) 444-0286.

For information regarding | andfarm ng of fuel contam nated soils from

under ground storage tank sites, with a volunme |ess than 1,600 cubic yards, for a
one-time basis only, contact the Renediation Division, Petrol eum Rel ease Section
at 841-5000.
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Non- Under ground St orage Tank Programrel ated contam nated soils, that will under
go renedi ati on through |land application at a one-tine only | andfarm can contact
the Waste Managenent Section for guidance at 444-5300.

For information on landfarm ng or |and application of domestic wastewater
sl udges, contact the Prevention, Planning, and Assistance Division at (406)
444-5321.

*SPECI FI C REQUI REMENTS MAY BE DETERM NED BY THE SI TE ENVI RONMVENTAL REVI EW

Solid Waste Managenent Soil Treatnment Facilities are evaluated on a case-by-case
basis, taking into account the volume and type of contam nated soils they wll
receive, the acreage they inpact, and the type of remediati on technol ogy
utilized. It is possible to conmbine different renediati on technol ogi es under
one STF license as long as the operations of each are addressed in the operation
and mai ntenance plan for the proposed facility. Renediation technol ogies
applicable to this guidance include solid phase biorenediation enployed through
| andf arm ng, biopile and conmpost (soil heap) managenent. STF's may be required
to docunment the treatability of a particular contam nant when proposing

bi orenedi ati on as a treatnent tool

STF' s that will |landfarmonly petrol eum contaninated soils with total volunes of
soil from 500 yd® to 1,600 yd®’, can be licensed as minor |andfarms. Landfarms
proposing to |and apply larger volumes of petroleum contam nated soils as well
as sunp solids, crude oils, tank sludges, or unknowns will have to be |icensed
as internmediate or major landfarns. These |landfarnms will undergo stricter
siting requirenents and nmust have waste cell segregation for the different waste
streans. Soil heaps require less |land surface area than |landfarns, therefore
soil treatnent facilities using soil heap technology will be categorized solely
on the basis of waste material vol ume nmanaged.

STF' s are broken down into the three categories shown in Table |
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TABLE |: SO L TREATMENT FACI LI TY CATEGORY

STE CATEGORY ACREAGE OF LAND VOLUME OF CONTAM NATED SO L MANAGED*
6 INCH TILL 12 INCH TILL Soil Heap

M nor 2 Acres 1, 600 yd® 3,200 yd® 3,200 yd®

I nt er medi at e 2 - 5 Acres >3, 200 yd® 8, 000 yd°® 8, 000 yd®

Maj or >5 Acres *x >8, 000 yd°

+++++++++ -+
* Represents Approximate Maxi num Vol une Under Renedi ation At One Tine.

* 1 Acre of Land Can Support Approximately 806 yd® of Contani nated Soi
(Dependi ng on the extent of contam nation and soil characteristics of the

| andfarm site, 806 cubic yards may not be an absol ute).
R S S Sk b S S R Sk bk Sk R S S Rk S Sk S Sk R S S R S Sk
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The |icensed | andfarm acreage will be dependent on the anpbunt of |and needed to
effectively spread and manage t he ampunt of contami nated soils anticipated at
the solid waste nanagenent system For exanple: If the |icensed STF | andfarm
operator wants to | andfarm 1, 000 cubic yards (X) of contam nated soil spread at
6 inches (Y) deep, what square footage of land (Z) would be needed?

We know that 1 cubic yard (yd®) = 27 cubic feet (ft°; therefore
[(X yd) x (27 ft% divided by (Y) = (Z ft?)]
if X=1,000 and Y = 6 inches (.5 foot), then;

[(1,000 yd® x (27 ft® / .5 ft = (54,000 ft?)]
yd’

An acre of land equals 43,560 ft?. 54,000 ft? of contaminated soil divided by
43,560 ft? means that 1.24 acres would be required for the treatment cell.

The di mension of the cell to handle 1,000 yd® of contaminated soil laid down at

a depth of 6 inches can be determ ned by taking the square root of (Z), or in
the case of our exanple, the square root of 54,000 ft? equals ~232 ft by 232 ft.
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TABLE |1: SO L TREATMENT FACI LI TY FEES*,
STE CATEGORY APPL| CATI ON REVI EW FEE*, ANNUAL LI CENSE FEE*
M nor $1, 000. 00 $ 500.00
I nternediate $2, 000. 00 $1, 000. 00
Maj or $3, 000. 00 $1, 500. 00

++++++++++H++ A
* Fees for free standing comercial soil treatment facilities are as listed in
Table I'l. Licensed Class Il landfills seeking to add soil treatnent as a
component of the solid waste managenent systemnust file an application to anend
the existing license, and pay an application review fee of $500.00. The
licensed Class Il landfill already pays an annual |icense fee, therefore no
additional annual fee is required for adding a STF to the |icense.

*, The application review fee can be submtted along with the STF application

or is due within sixty days of receipt of the application. Applicants who fai
to nmeet the deadline for review fees nay have their application considered nul
and void. This fee is good for the life of facility barring substantial change
or expansion to the proposed license area.

*, The annual |icense fee can be paid quarterly starting when the license is

grant ed.
khhkkkhhhkkhhhkhkhhhhhhhdhhhhhddhhhhhhddhhdhdxddhhdhdxddhddhdxddhddhkdxddhddhkdxddhdddkx*dx*%x%
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. SITE SELECTI ON AND PREPARATI ON

The treatment cell at the soil treatnment facility is the prepared area where the
waste i s undergoing renmediation. The treatnment zone is the area within the
treatment cell that is being managed to pronote bi odegradati on of individua

i ncom ng waste streanms. Below treatnent zone (BTZ) is the area within the
treatment cell directly underlying the | owest area of applied waste in the
treatnent zone

1) Treatnment cells nmust be | ocated out of zoned residential areas and nore than
1,000 feet away fromdonestic wells. Designated flood plains, areas within 100
feet fromthe edge of surface waters, areas within 100 feet fromthe centerline
of an intermttent drainage, and | ocations where ground water is |less that 25
feet bel ow ground surface will not be considered for an approved site. It is
preferable that the soil treatnent area itself has a slope no greater than 0.5
to 1.0%in order to prevent significant erosion fromrainfall or irrigation
However, sites nay be evaluated on a case by case basis.

2) Areas containing pernmeable soil and subsoil (i.e. sands, gravels and cobbl es)
shoul d be avoided. The soil below the treatnent zone (BTZ) should not exceed a
permeability of 1 x 10° cmisec for a depth of at |least 3 feet. If these
conditions cannot be met, additional site preparation such as conposite or
synthetic liners may be necessary.

3) The STF may either till the incomng solid waste into the existing topsoil
or salvage the topsoil to a mninmmof six inches (6"), and a maxi mum of twelve
i nches (12") prior to application of the contam nated solids. |If salvaged, the

topsoil can be used for run-on/run-off control, or stockpiled for use as fina
cl osure cover materi al

4) Flow of stormwater into the treatnent cell shall be prevented and storm
water run-off fromthe site shall be contained. Any sites that potentially

di scharge to state water will be required to obtain a Mntana Pol | utant

Di scharge Elimnation System (MPDES) Permit fromthe Water Protection Bureau
Bernms must be installed prior to application of contam nated soils and nmust be
mai nt ai ned t hroughout treatnment. Bernms nust be vegetated to control fugitive
dust and nmaintain soil productivity. Run-off that is contained may be usable
toward treatnent cell irrigation.

5) Baseline soil sanples will be collected fromthe proposed |and treatnment site
prior to waste application. One soil sanple, conposed of 5 sub-sanples from1
to 3 feet below the treatnent zone (BTZ), will be collected per acre of the
proposed | andfarmtreatnment area. |In the case of a soil heap treatnment zone
the conposite sanple will be taken fromthe area directly underlaying the
treatment zone. BTZ soil sanples will be analyzed for total petrol eum
hydrocarbons (TPH) by EPA Met hod 8015, Benzene, Toluene, Ethyl benzene, Xyl ene
(BTEX) by EPA method 8020 or 8260, and total metals using EPA method 3050.

Addi tional paraneters may be added depending on the nature of the waste to be
applied. Sanple holes will be back-filled and conpacted with clean soil of the
same or |ower perneability, or bentonite.
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. CONTI NUED.

6) Soil Treatment Facilities accepting liquid |oads incapable of passing a paint
filter test (EPA Method 9095), are required to include a plan for the
construction of a de-watering or drying bed. The purpose of these beds is to
prevent the mgration of potentially harnful liquids into the subsoil or water
table. The bed should be lined to neet a conpacted soil standard of at | east
two feet of 1 x 107 cmisec permeability, contain synthetic fabric meeting this
requi renent, or both.

I.(A) SOL TREATMENT FACILITY G ound water MONI TORI NG REQUI REMENTS
1) There shall be no degradation of state waters. (Section 75-5-303, MCA)

2) The STF will characterize the hydrol ogic conditions at the treatnment area

i ncluding identification of the uppernost aquifer, and all potentially affected
aquifers. Primary criteria for this characterization should include depth to
wat er, hydraulic conductivity, transm ssivity, and flow direction. Existing
wel | data and borings may be used to evaluate site hydrol ogy.

3) Followi ng characterization of the |ocal hydrologic conditions, a properly
configured nmonitoring well network may be required at the discretion of the
Department, or if any of the follow ng conditions are present at the proposed
site: (a) Gound water is within 50 feet of the surface; (b) BTZ soil conditions
do not neet perneability standards set forth in I.2).

4) For those sites where ground water nonitoring is required, the static water

| evel must be nmeasured in each well on a seasonal basis (April, July, Cctober)
and sanples collected if water is present. Gound water sanples will be

coll ected and analyzed 2 to 4 tines a year depending on the vulnerability of the
ground water reginme. Sanples will be analyzed for total petrol eum hydrocarbon

(TPH) and benzene, toluene, ethylbenzene and xylene (BTEX) for STF's with
petrol eum contani nated soils. For STF's with other contam nated soils, the
ground water sanmpling will characterize the potentially harnful constituents
identified in the initial sanpling of those naterials.

5) The Departnment maintains the right to inspect and sanple the nonitoring wells

or the materials undergoing renediation at any tine w thout notice.
EE R S S Sk b S S S Rk S S R Rk S S S S R S S S R Sk S S S

TABLE 111: SUMMARY OF REQUI RED SI TE CHARACTERI ZATI ON SAMPLI NG
Background Sanpl e Par anet ers M ni mum EPA Anal ytical Methods
Ground wat er Depth to Water
(I'f within 50 Transm ssivity
depth of treat- Conductivity
ment zone) Fl ow Direction
Soils Soil Profile
(To a depth of at Perneability
| east 2' bel ow TPH 8015
treat ment zone(BTZ) BTEX 8020, 8260

Total Metals 3050
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1. CRITERIA FOR SOLI D WASTES ACCEPTED AT THE LANDFARM

No waste that neets the definition of a hazardous waste, including conditionally
exenpt small quantity generator hazardous waste, as specified in ARM 17.54. 301
et seq. nmay be treated, stored or disposed of at the site. No waste fuel may be
applied to the treatnent site. The mnimum sanpling requirenents specified in
this outline apply only to soils characterized as bei ng non-hazardous waste and
are not intended to satisfy the mnimum sanpling requirenments of ARM 17.54. 402
that require the generator to deternine if a waste is hazardous. No PCB

contam nated oil or soil is allowed for storage, treatnment or disposal at the
Soil Treatnment Facility.

1) Contaminated soil to be treated nmust be characterized for contam nants

sel ected and approved by the WVMS prior to being delivered to the treatnent site.
Soil renpoved from emergency spill sites of known origin may be transported and

stockpiled on a lined or inperneable bed with run-on/run-off control, at the STF
prior to receipt of analytical data if approved by the Departnent.

2) Soils contam nated with materials other than gasoline or diesel petroleum
hydrocarbons will be expected to performa treatability study prior to
application of that material to denonstrate that a particular renediation
technology will effectively |ower or elimnate the contani nant.

3) At least 1 conposite sanple, conposed of 5 sub-sanples, will be analyzed per
waste stream regardless of anpbunt, prior to acceptance at the STF. A m ni num
of 1 conposite sanple per 200 yd® of contaminated soil froma single source must
be collected. Waste from areas where numerous contam nants are believed to

exi st, or contam nated soils wi th non-heterogeneous matrix will require a
greater nunber of sanples to characterize the waste.

4) The |l ocation and texture of each waste source nust be recorded. Soi

contam nated with diesel fuel nust be analyzed at a mininumfor TPH as diesel by
EPA 8015 or by Di esel Range Organics (DRO. Gasoline contam nated soil nust be
anal yzed at a minimum for TPH as gasoline (8015) or by Gasoline Range Organics
(GRO, and for BTEX by EPA nethod 8020. Waste naterials generated froma car
wash sunmp will be tested for Volatile Organic Conpounds (VOCs) and BTEX by EPA
8260 Long List, TPH by EPA 8015 Modified, and total Chrom um Lead, Zi nc, and
Cadmium netals. Sump solids froma vehicle service center will be tested under
the sane paranmeters as car wash sunps. For vehicle service sunps it nay be
possi ble to apply know edge of the potential contam nants used at the shop. By
exam ning the Material Safety Data Sheets (MsSDS) for the materials used at that
particul ar shop, a determ nation can be nade of the potential conpounds that
could show up in the sunp solids, and should therefore be tested prior to

| andf ar m ng

5) Contaminated soils fromwaste oil spills will be analyzed for TPH (8015),
VOCs and BTEX by (8260), and total cadmium chromum |ead, and zinc netals.
Sanpl es of unknown origin or those originating where solvents, volatile organic
conpounds (VOCS.), senmi-volatiles, or unknown contam nants are suspected may
require Toxicity Characteristic Leaching Procedure (TCLP) extraction

6) Wth regard to tank sludges, crude oils, or oil rich solids froman unknown
source, it is generally best to handle these through an oily waste contractor
If the STF operator chooses to accept these materials for the purpose of

bi or enedi ati on, they should be tested for pol ynuclear aromatic hydrocarbons
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I'l. Continued.

(PAH) in addition to TPH, BTEX, VOCS.'s and netals. The preferred nethod for
testing sem -volatile organics is EPA nmethod GC/ M5 625(wat er)/ 8270(sol ids).
Contam nants testing high in nmetal concentrations may inpede biorenedi ati on and
shoul d not be accepted at the STF without docunentation of treatability. Metal
concentration limts are listed in Table IV.

R R I I R I I S O I R I I I R R I I S R R R

TABLE 1V: LIMTS FOR METALS I N APPLI ED WASTES AND | N TREATMENT ZONE OF STF

El ement and/or Conpound as (X) Maxi mum Concentrati on
Arsenic (As) 5.0 ppm
Bari um ( Ba) 100.0 ppm
Cadmi um (Cd) 1.0 ppm
Chrom um (Cr) 5.0 ppm
Lead (Pb) 5.0 ppm
Mercury (Hg) .2 ppm
Sel eni um ( Se) 1.0 ppm
Silver (Si) 5.0 ppm

R R I I I I R I I S O I R I S I O I I R R I I S R R S L

7) Analytical results, source |ocation, and physical soil characteristics mnust
be subnmitted to the Departnent to obtain approval prior to waste application.

This information nust be subnmitted on a formto be devel oped by the permttee
and approved by the Departnment. All originals and records shall be maintained
at the STF, or be avail abl e upon departmental inspection of the facility.

[11. SAMPLING PROTOCOL AND QUALI TY ASSURANCE/ QUALI TY CONTROL ((QA/ QQ)

Anal ysi s nmet hods used to establish background soil conditions and initial

concentrations in waste to be treated, will be the nbst precise nethods
avai |l able. The appropriate test nethod for a particular waste streamis
di scussed in Il. 4), 5), 6) on page 6.

1) Mninmum anal ytical methods for testing incom ng waste sanples prior to
acceptance, during renediation, and at closure include:

* EPA 8020............... benzene, toluene, ethyl benzene & xyl enes (BTEX)

* EPA 8015(nodified)..... total petrol eum hydrocarbons (TPH) by gas chronmat ograph(GQ)
* Gasoli ne Range Organics(GRO....TPH by GC as gasoline

* Di esel Range Organics(DRO...... TPH by GC as di esel

* EPA 413.1.............. TPH as oil and grease

* EPA 8240 or 8260....... pur geabl e organics by GU mass spectroneter (M)

* EPA 8270............... sem -vol atil e organics by GO M

* EPA 3050............... total netals

EPA 8015 can be nodified for the analysis of TPH as gasoline, jet fuel
kerosene, diesel, other light fuel oils, used oil, motor oil, or hydraulic
oils. GRO and DRO are standardi zed versions of EPA 8015 nodified for gasoline
and di esel respectively. EPA 8240 and EPA 8260 are essentially the sanme and
are often used if solvents are suspected. EPA 413.1 was originally devel oped
for aqueous sanpl es and were subsequently nodified for use with soil sanples.
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I11. Continued.

2) Al sanples nust be collected in soil sanple containers recommended by the
| aboratory, and be |arge enough to insure representative sanmple sizes.

3) The container nust be as full as possible to minimze volatilization

4) The sanpl e nust neet appropriate sanple preservation required by test nethod
after sanpling and during transport to the |aboratory.

5) The sanple will be delivered to the | aboratory according to the anount of
tinme dictated by sanple preservati on nethod requirenent.

The applicant shall submt a quality assurance/quality control (Q¥ Q) plan for
waste, soil and water sanpling events at the STF. The followi ng (QY QO
program represents the m ni nrum Departnment standards. The STF QA QC program
nust be approved by the Department prior to inplenentation

Sanpl i ng equi prment will be decontaminated prior to sanmpling by a soap wash, tap
wat er rinse, nethanol wash, tap water rinse, and deionized water triple rinse.
A decontam nati on bl ank nust be taken after the | ast deionized water or tap
rinse of the conpositing bow .

Sanples will be collected using a shovel, scoop or hand auger as appropriate.
Conposite sanples will be collected by placing equal sub-sanple volunmes in a
decont ani nated gl ass or stainless steel bow, thoroughly m xing the contents,
and renmoving a representative sanmple fromthe bow .

Sanpl es destined for VOCS. analysis will be collected by placing an equa
quantity of soil fromeach sub-sanple directly into an appropriate sanple
container to prevent |oss of volatile conpounds during handling. Refer to
"Soi|l Sanpling and Analysis for Volatile O ganic Conpounds", EPA/540/4-91/001
February 1992.

Each sanple container will be |abeled with the waste stream code, cell code,
time and date, required analysis, and any preservatives used. Information
regardi ng the sanple process will also be recorded in a field notebook
dedicated to that cell. Chain-of-custody will be recorded from sanpling

t hrough conpl eti on of | aboratory analysis, and subject to inspection

Sanpl e bottles will be placed in ice chests and kept cool (at 4°C) until

delivered to the |aboratory. Delivery tine will conformto analysis
requi renents.

V. OPERATI ON AND NAI NTENANCE REQUI REMENTS AT THE SO L TREATMENT FACILITY

Different types of contaminants nmay rely on different natural processes to
pronot e degradation. For exanple: Lighter hydrocarbon chain or volatile
contam nant concentrations (i.e. gasoline) can be reduced through evaporative
processes such as wind, air tenperature, m xing and sone bi odegradati on
Heavi er hydrocarbons, chlorinated and conpl ex carbon chain conpounds, (i.e.
waste oils, tank sludges, solvents) degrade nore through biol ogical processes
enhanced by proper STF managenent such as oxygenation by m xi ng, supplying
noi sture and nutrients, and by nonitoring the contam nant decay.
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I'V. Conti nued.

Sone contam nants may require additional paraneters, or alternative treatnent
technol ogies. The STF is not a | and di sposal system the purpose is to

renedi ate the contani nated product toward an eventual beneficial use of the
soils. The operator of the STF is expected to know the basic processes

i nvol ved with biorenedi ati on of whatever types of contam nated soil accepted at
that facility. This chapter is intended to provide basic operational and

mai nt enance requirenents toward enhanci ng bi orenedi ati on, protecting the
environnent, and nonitoring the progress of contam nant degradation

1) For internediate and major STF' s accepting contamnated soils fromvehicle
and car wash sunps in addition to petroleumcontam nated soils, it will be
necessary to segregate treatnent cells to manage the various waste streans.

The STF cannot m x jincom ng waste streams or non-renediated contam nated soils
unl ess they have been docunented to have simlar |evels and types of

contam nants. The treatnment cell should be managed to provide the quickest and
nost environnmental ly sound remedi ation for the type of contam nant being
managed.

2) Each treatnent zone within the treatnent cell should be flagged or staked at
it's corners, and be easily identifiable as to which | oad(s) are being
remedi ated in that area.

3) Contaminated soils at STF's will not contain over 5% by wei ght (50,000 ppm
TPH or a quantity of other contam nants which may be toxic to soil microbes or
cause |leaching into sub-soils. It may be possible, with prior Departnent
approval, to mix clean soil or docunented remediated soils with crude oils,
tank sludges, or other contami nated nmaterials that are non-hazardous but are in
excess of 5% or 50,000 ppm TPH. The intent of this is to | ower contan nant
concentrations to the point where they can be effectively renmedi ated through

m crobial activity. The Departnent supports the use of toxicity screening

anal ysis to determ ne the potential inmpact of contam nated waste on native soi
biota as an aid to determ ne the appropriate |oading rate.

4) Contaminated soils at STF landfarmtreatnent cells will not be applied in
lifts greater than 12 inches and nust be tilled twice during the first nonth
after initial application and nonthly thereafter, until renediation |levels are
attained. Tillage shall occur in varying directions to disrupt conpaction
patterns and prevent hardpan devel opnent, and nust occur within the entire
depth of the soil Iift undergoing renediation. Tilling is also needed to
supply oxygen, nutrients, and nicrobial populations throughout the treatnent
zone. The Departnent considers the minimumtillage season to be April through
Cct ober, (depending on el evation).

5) Wien treating waste streans where microbial activity is the primry
renedi ati on tool to degrade contam nants, the treatnment zone will be anal yzed
for available nutrients (phosphorus as P, nitrogen as N, and total organic
carbon (TOC)), pH, and soil noisture. This sanpling should take place as soon
as possible after establishnment of the waste material treatnent zone, and
continue throughout the renediation period of the treatnment cell

Fertilizer application rates should be adjusted to achieve an avail abl e carbon
to nitrogen to phosphorus (C.N:P) ratio of 100:10:1 in the treatnent zone.

Addi tional nitrogen should be applied if the C.N ratio exceeds 30:1. The

opti mum pH range for biorenediation is 6 - 8 and should be adjusted if pH falls
out of this range.
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I V. Conti nued.

Soi |l noisture content is comonly expressed as a percentage of the soil water
hol ding (field) capacity. The optimumfield capacity of soils to pronmote

bi ol ogi cal activity is 50 - 70% In general, keep the treatnent zone noist,

but not saturated. Oher paraneters that effect the rate of biodegradation are
soi|l tenperature and the amount of colony-formng units (CFUs). The preferred
soi|l tenperature range is 5-30 degrees centigrade (41° 86° Fahrenheit). CFU s
are the anpbunt of bacteria present in the soil that nmay be available to feed on
t he carbon chain contaninants. Proper STF nanagenent will increase the nunber
of CFU s and therefore nore readily degrade the contam nated material s.

6) Contaminated soils under treatnent nust be sanpled three tinmes annually

during the months of April, July, and Cctober (seasonal sanpling) for
paranmeters outlined in TABLE VI on pages 11 & 12. Each sanple (excluding
VOCS.'s) will be a conposite of five sub-sanples per sanple area collected from

the lower half of the active treatnment zone. The nunmber of sanples per
| andfarm acre will conformto Table V on page 11.

7) Any use of non-naturally occurring bio-renediati on agents nmust be approved
by the Departnent before introduction to the treatnent zone.

8) Landfarns exceeding 25 tons per year of VOCS. emissions will be required to
obtain an Air Quality permit. Landfarns nmay not cause any nui sance odors.

9) Best nmmnagenent practices (BMPs), including irrigation, shall be required
when necessary to control fugitive dust em ssions fromthe |andfarm

10) Two sanples per acre from1l to 3 feet BTZ will be collected annually in
Cctober to determine if contaminant migration (leaching) is occurring. |If

| eaching is evidenced by change in the BTZ baseline character, the Waste
Managenent Section nust be notified, and |andfarmpractices will be nodified,

in consultation with and pendi ng approval of the Departnent.

11) If landfarming practices cannot be nodified to prevent contam nant

| eachi ng, no additional contam nated soils may be added to the site and

recl anation shall proceed as soon as final treatnent |evels are attained. |If
necessary, additional corrective action will be required to prevent degradation
of state waters.

12) If there is no | eaching of contam nants, the |andfarm operator may
stockpil e de-watered contam nated material in an inpernmeable stripped and
bermed area for up to 6 nonths. Contaminated soils nay not be applied in lifts

greater than 12 inches in the treatnent cell. |f contanminated soils contain
cobbl es, stones, boul ders, or other consolidated materials and debris that
woul d i mpede soil m xing and passage of air and water through the soil, or

danmage tillage equi pnent, the materials should be renoved and treated
separately.

13) Waste streamrecords will be available for inspection and contain the
following information at a nmini mum
(Records will be kept on file for the life of facility & post-closure care)
a. ldentification |etter/nunber tracking code
b. source
c. volune
d. contam nant(s)

Revised 7/2002
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I V. Conti nued.

e. initial concentration

f. treatment cell location

h. application date

i. treatment schedule and nethod (i.e. tillage
frequency, nutrient additions, noisture
enhancenent, organi c amendnments etc.)

j. sanple dates
k. anal yses perforned
I. analytical results

m final placenent, if renoved

LR I O R I O I S O R S S I I R I I I R O I R I O O O

TABLE V: CONTAM NATED SO L SAMPLI NG REQUI REMENT PER
WASTE STREAM UNDER TREATMENT
Acreage of Site or Cell Nunmber of Sanpl es
<1/ 2 2 tota
1/ 2-1 3 total
1-2 4 total
2-4 5 total
>4 1 per acre

R I I R I I I R I R I R I R S I I R O I O O

TABLE VI: SUMVARY OF REQUI RED OPERATI ON AND MAI NTENANCE SAMPLI NG*,
OPERATI ON
Sanpl e Par anet er s*, M ni mum EPA Anal ytical Methods*,
Ground Water Monitoring TPH 602
(I'f required) BTEX 602
VCCs 624
Cont am nat ed Soil s*, TPH 8015 Modified
(Three tinmes per Gasol i ne Range O gani cs(GRO
season - April, Di esel Range O gani cs(DRO
July, Cctober) BTEX 8020/ 8260
VOCs 8260 Short or Long List
Hal ogens 8260 Short or Long List
PAH s 8270
Total Metals 3050
MAI NTENANCE
Treat ment Zone*, pH
(As needed to Field Capacity
mai ntai n opti mum Car bon/ Ni t r ogen Fertilizer Recommendati on
bi or enedi ati on) Ni t r ogen/ Phosphor us N=Total Kjeldahl + Nitrate
Bel ow Treat ment Zone*_,  TPH 8015
(Once per season) BTEX 8020/ 8260
Total Metals 3050

+4+++++H++
* The reader is advised to refer to the appropriate text for details.

*  The sanpling paraneters

suggest ed EPA test nethods,

and sanpling epi sodes

depend upon the type and character of the wastes accepted at the | andfarm

Revised 7/2002
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I V. Conti nued.

*, The test nethod used to establish a baseline reading for the BTZ,
contam nated soils, and treatment zone should be the sanme nethod used
t hr oughout renedi ati on.
*, The baseline treatnent zone sanple should occur after application of the
waste to be renmedi ated. The second treatnment zone sanple should anal yze
the waste constituents identified during the initial waste
characterization as well as the paranmeters in Table VI.
* If the waste streamin the treatment zone has been identified to have any
paranmeters other than, or in addition to paraneters outlined in Table VI,
t hose paraneters will also be anal yzed.

R I I R I I I I R I R R I R R I O I O

V. LANDFARM REMEDI ATI ON AND CLOSURE REQUI REMENTS

Waste will not be considered totally renediated until TPH | evels are
permanently reduced to bel ow 100 ppm and total BTEX concentrations are |ess
than 10 ppm of which benzene can only equal 0.5 ppm The attai nnent of desired
renedi ati on |l evel s of contaminated soils through biorenediation at |andfarm
facilities is a conplex procedure that is dependent on managenent practices as
wel | as contam nant characteristics and soil matrix. It may not be possible to
achieve total renediation for some types of contami nated soils. |If the STF
operator can denonstrate through analytical results that contani nant
degradati on has reached a nmaxi mum and that the operation of the treatnent cel
and treatnent zone were according to proper managenent techniques outlined in
this docunent, it nmay be possible to stop further treatnment and utilize the
end-use criteria in TABLE VII on pages 13 & 14. Carbon 6 through carbon 24
(C6- C24) hydrocarbon contani nants nust have undergone one renedi ati on season in
the treatnent cell and have had at |east three seasonal sanpling epi sodes
perfornmed and docunented. Heavier hydrocarbon (>C24) and conpl ex contam nants
may be required to undergo |l onger treatnent periods and nore sanpling epi sodes.
Renedi ation levels for recalcitrant contam nants will be eval uated case by
case based on denonstration that biodegradati on has occurred to the maxi num
ext ent possi bl e under proper operating conditions.

1) Sanpling for the purpose of determ ning the renediation |level of the
treatment cell will be sufficient to prevent the om ssion of "Hot Spots".
Sanpling nust take in the total depth of the soil under treatnent and be spaced
inauniformgrid pattern throughout the total area of the treatment cell
Renedi ati on sanpling episodes should be statistically valid and maintain a 90%
confi dence | evel.

2) Wien renediation of a contam nated soil lift is conplete, the follow ng
options for nanaging the cell are available: (a) the renediated material my
be renpved and replaced by additional contam nated soils for treatnent; (b) an
additional lift may be applied to the cell for treatment. The naxi num depth of
renedi ated soil within any cell may not be greater than five feet wthout prior
Depart nent approval. |In the case of adding additional lifts over a renediated
soil layer, the landfarmoperator is required to sanple to whatever depth is
necessary to reach the original BTZ, and (c) the cell nmay be closed and
recl ai med.

Revised 7/2002
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3) Cell closure requires that the site be covered with two feet (2') of clean
topsoil, revegetated with a mi xture of native species approved by the
Departnment, and/or returned to the pre-permtted STF | and use. NMonitoring of
reclained cells for vegetative success, weed control, and sub-soil and water
contam nation will occur for 2 years after reclamation work is conplete. Fina
closure will be subject to Departnent approval.

4) The final topography of the landfarmarea may not result in ponded drai nage,
accel erated erosion, or preclude agricultural or any pre-I|andfarm use.

VI. END USES OF SO LS THAT HAVE UNDERGONE REMEDI ATl ON TREATMENT

TABLE VII is meant to provide the soil treatnent facility operator with genera
gui dance on what end use nay be appropriate for soils that appear to have
reached maxi mum effective renediation | evels through biorenmedi ation treatnent.
This chart is to be used for treated soils only, and is not meant to be used
to determ ne end-use of untreated soils. The operator of the STF will be held
responsi bl e for environnental degradation resulting fromthe inproper placenent
of treated soils. The Departnent assunes no liability fromthe end-use

pl acenent of treated soils, or the inproper use of this TABLE

R I I R I I I I R S O I I I R I I R I O L I O

TABLE VII1: END USE CRI TERI A FOR TREATED*, CONTAM NATED SO LS

Maj or Soil Use dass (ppm
Cont am nant *, 1 2 3 4
Heavy Fuel <60 60-200  200-2000 >2000
hydr ocar bons (C24- C30)

Di esel (Cl2-C24) <10 10-200  200-500 >500
Gasol i ne (C6-Cl12) <20 20-100  100- 250 >250
Benzene <0.005 0.005-0.5 <0.5 >0.5
Et hyl benzene <0. 005 0.005-20 <20 >20
Tol uene <0. 005 0.005-40 <40 >40
Xyl enes (Total) <0.005 0.005-20 <20 >20

+4+++++H++
* Even though a treated and untreated soil nay have sinilar |evels of

contam nation, the treated soil has undergone nmanagenment to specifically reduce
the I evel of contaminants originally present in the soil, and is therefore |ess
likely to adversely inpact the environment.

* Soils with contami nants other than those |isted above will be eval uated

case by case on the basis of biodegradati on performance. Concentrations of
nmetal s nust not exceed those listed in TABLE IV on page 7 unless the end-use

intended is dass 3 or 4.
+4++++
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Class 1 Uses: Any use which will not cause threat to human health or the
environnent. Use as residential topsoil is not allowed.

Class 2 Uses: Backfill at the cleanup site, fill in industrial areas, daily cover
or fill at licensed landfills, road sub-grade or road construction fill.

Class 3 Uses: Daily cover or disposal in licensed municipal landfills, road sub-
grade that will be conpletely covered by inperneable road surface material, re-

treatment or disposal in a licensed facility.
Class 4 Uses: Re-treatnent or disposal in a licensed solid waste facility.

R I O I I O I S I R O I I R I I I I O I R I S R R I I I R

Questions or conments concerning this guidance docunent may be referred to the
Wast e Managenent Section, P.O Box 200901, Hel ena, Montana 59620-0901. (406)
444-5300.

Revised 7/2002
14



	HELENA, MT 59620-0901
	Phone: (406) 444-4400
	LICENSED SOIL TREATMENT FACILITY ANNUAL REPORT FORM
	I.OPERATION
	Date                         vol.
	GROUND WATER
	Do you have ground water monitoring wells?        Yes   (   )   No   (   )
	***ATTACH  SAMPLE RESULTS
	TREATMENT ZONE SEASONAL SAMPLING
	***ATTACH SAMPLE RESULTS
	***ATTACH SAMPLE RESULTS
	AIR QUALITY
	BELOW TREATMENT ZONE (BTZ)
	***ATTACH SAMPLE RESULTS
	RECORDS




